' ' Searching PAJ 



1/2 s<— >? 




PATENT ABSTRACTS OF JAPAN 



ODPublication number : 08-297986 
(43)Date of publication of application : 12.11.1996 



(51)lnt.CI. 




G11C 16/06 






H02H 3/00 


r _ ; — • 




H02H 3/07 


(21 Application number 


07-098823 


(71 Applicant : SHARP CORP 


(22)Date of filing : 


24.04.1995 


(72)lnventor : YAMANO KAN AM E 



(54) NONVOLATILE SEMICONDUCTOR MEMORY 

(57)Abstract: 

PURPOSE: To obtain a memory excellent in power 
consumption, current supply capacity and balance of 
performance with respect to the operating speed and 
can be used easily by a system designer. 
CONSTITUTION: A flash memory 1 comprises a DC-DC 
converter 6 for boosting the power supply voltage VCC 
to an intermediate level of +7V-+9V, and a charge pump 
circuit 7 for pumping the intermediate voltage up to a 
level of about +12V. More specifically, the DC-DC 
converter 6 having high voltage conversion efficiency 
and current supply capacity is combined with the charge 
pump circuit 7 having a short boosting time in a booster 
circuit. 
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[sMtHi ] fiSEE<!:i8aJE<!:cof«T2afflJU±(0» 

^sn^6«t&$n*ffiaflEcDaii®affi^sjE-r« dc- 
n d c - d c u >/k-*##e u^m^aff * $ & izm 

a«afiE<t uT<atg*-£ DC-DC3 >/t-^ 

^ & fcsff u ssaa oaaiaflE <t u rt&ig^- * y * - >? 

3 ] gtfI£^F»»14^»ttIE1gga^7 ^ y x 
n^UTfclK lt9ieDC-DC=l>A-*#g«g-f 5 

[Ifcfyj^Pfflfcsttffl] 
[0 0 0 1 ] 

[0 0 0 2] 

£#^ftgfc*is%tt¥«ttgeigg«-e£* eeprom 

(Electrically Erasable Programmable Read Only Mem 
ory) <Z>-fre&<5o ^(Oy^y^zL^^Vit. m&fh 

ra* o»»ToiBffl*fjB»stiTo*. 

[0 0 0 3] 7 7 y x a > ij t 'J tMi, 

S6 fC^3-J;5fC, MOS (MetalOxide Semiconducto 
r) iiS^FET (Field Effect Transistor) <DV— h 

aei* □ > h □ -juy- h c g <t 7 p -r >w- h 

FGC9 2M«ii£L>hfctf>T£>y. :(07a-fO^ 
y- b F G rtoffi^cowf&uc^ VT-folZfa&'uo c 

<fc#T**. BPS* □>hP-;K7 f ~hCG!C+5 Vi 
ffiO»E£B3/JD-f*£:ftlC, FU-ODC1 VB*fl>« 
ffi*8HBl/V-^S*»* (0V) f*<t. 7Q-f< 
h F GrtlC«Wffft WKl^»*lCtt F E TO 

irZimmEwm^fttoiz kw>d- y-* s rw*c k 
rtfc«^sa-rsig$(c« % FETou^t^fiisjE^ 



^O (C JEB Drt: x-* <DBt*a$ U *fr 5 d £ 
[0 0 0 4] *LT, ^Of-^^;Mt5^(l H 

u-r>D^wjft-r -settle v-xsfc+i 2vaso 
[0005] ^-^fcfcSi&fcw^icMu *?h 

I ^ hP>*fflt\-5ii^c077-/->3.^ : EUT^n 

hp-;uy-hcG(c+ i 2 vaffcoa«ff*H]*i^s 

-<>D (C+7-+9 VgSXIJ 0 V<DSJE«:BlADr^o 

* hn>^7a-f^ >^y- h FGrtrc^ASti*. 

^fCIS. C©**> hxl^ hP>tC<fc51B^<D&A#f7 
^ ^°-^>^-hFG^<aS^CD&AOW«£ 

[0 0 0 6] <tC5-C, ^y^ajt^Utt. 

&&<o£?te'ivTVzmm±?zm&wftiz&<mtt 

£*lTO<5 0 L^L, ±&<DJ:?lz J 7 : -<P0)ffi£ft£m 
^^B$IC+ 7— + 9 V*>+ 1 2 VaSOiSffiffi^:^ 

<h^:^aaSSJI v CC$rHSJE V pp(c»ff $ ti-^SJEIsIK 

[0 0 0 7] ^fflH]» < !:LxT5 L -t'-v7K>y[sJ^rta 
$t*^^*CD7^-/f>a.y^E'J«ra9lC^-r o CCDS9 

U2(CA^^>r>3^L,TS*S$tl^ie^*^o 
7S:«xTt\* 0 

[0 0 0 8] =!V>K49j^a?5«, CPU2^6i6tl 
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[0 0 0 9] ^^-vtK>^IsJ»7«, C<£av>K*U 

1 o (c^-f 0 

[0 0 1 0] ZL<DT + -i;rt>Zf\B\%7 SSI 3fl> 

>tM 4<hS23>f>ti 5 0>S«:y, m i uv^v 

^1411 ^timftlX-f^f 1 6, 17* 

^brajgi 3©jESffiic&«$*iTo<5. &jt % mz 

TO* e fUT, Sign 3^1<h»2 3>f>1tl 5 

oiEffi«ii<Da@<i:^aajE*a±"r^aj^«^2 o, 2 
o^*. x^yf 1 6-1 9(i, &mmm& 

[0 0 1 1] + 7 1*. zi"7>K^J 

ch, s-rx-fy^i 6, 1 7^CTS1 □>t ? >1^1 

^sst*. friz, cn&co^-r^/f 1 ! 6, 1 7*bb 
<tmzx^y^} 8, i 9$ki;$ 6 *r<5£, mi 3 

1M 5 com^ffllcoSffifiai® i 3(OiEfiilcJS«$tiTt^ 
C^2 n >T>V 1 5 (DIEffifliJOBffifiSS 

Esn*. bps. a^f2o t 2oicfi, a^Tffii® 

[0 0 12]$^ C(Ocfcp^:^^-^>yi5)»7* 

^fsrc&ia-rntf. «;gfBffvcc<D2fS£ig*<5WE£ 

S^CiWt^o ItfiiL* X-fy^l 6—1 9*>=i> 
^r>tti 4, 1 sortgpSfitic^yaffKT^D^o 

t\ ^isicm^fig^-2 0, 2 o^e>2isn<5»E(a£4> 

5*W*fc<TtK X-f vT\ 8, 1 9£BJ 
i;^T$1 1 4(0iEffifli]<D« : ?-^t)SaS 

SffVCC(0 2fl5cDSmff*f^^C<!:^T#'5. L0>U 
S23>f>1fl 5*iHJ-TfeWtf % Ctlb(Oa>7> 

tn 4, 1 5 iCcfc^sa^jEcoit^^-r^ci-csff 
■r^sa*mi®sffvcc<D2te^T^reiTiafi[-r-5ci 

#T£<5<, C(0«fcr)fc2ffi<^a>T J >-y-i 4, 1 
s&&mTftli, BS^^f 1 8, 1 9*Mt\±IE» 

[0 0 13] ±&.T+-i>7ti>7®K7 ftbmXZtlX: 

sastt, @9(c^u^>^Eu-ir;u7u-r 4fce«&$n 



[0 0 14] ^H¥6 - 2 0 3 5 8 4^£«fc 

CO^^^vzl^^B'J 1 DC-DC3>A-^6|C 
#EMMraeatS&ftfC. C^)DC-DC3>/W 

6^6iB«£EVpp<D«l&*S^-Scl:^lcftt>Tt^o * 
ft. ZtlbCOy^yisoL^^iJ 1 tDC-DC3>A- 

[0 0 15] CPU»MW«»6c077y>a> 

-*o»«a*«s^ai*«-c*-3fcii^ictt % dc 

- D C 3 6 C»UT»tff*««t*fca6©#f 

6f*, «WEVCCOWE*Kair«Ctlcj:UB«ff 
[0 0 16] 77r>a^i'J 1 tt„ Ctf>jS5WEVpptf) 

^ SoT, ^777->a^t'J1Tlt DC-DC 

-3 T*. CPU«(0»J«PjSBtt. C05DC- 
DC3>A-^6 0)*Jffll*ff3i&B^«:<^:y, H«ft 

[0 0 17] 

tltf^-f y^l 6-1 9©X-f Vl->4rtiiircmWEG 
<, L«nb % 3>y>tM 4, 1 5(CS«U>S:ffi?gf<D^ 

*^^^>-5o ±feDC-DCn>/<— #ei£ % m 
[0 0 18] ZLMzto. 9U£mmzT*-i>it>7&1& 

ffm^it&izmjimKtfi** < & y , «hc/< ^ y *a 
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S<D'JxS<k©»S(c^:* £ i\ 3 MB * o fc. 
[001 9 ] g- fc. D C - D C 3 6 

^3AWi3n*g-T©i$m#*MNcg<&y, co? 
7f>a«u 1 *fflo;t->;*7-A©/x:7*--7>*# 

[0 0 2 0] fcfc. ±ieHS(i, 7?r>a^iJ 1 ic 

rs^-t. 2fflfflja±©»^«i®aa4 ! g.sfr*^»« 
[0021] *awia, ^<»&otz&9kmba>®m*:m 

C - D C 3 >A-^*ffl*^t)ti-fcSff [sJIS*ffll\« c 

tic* y . mKKtivmmm&m* tmifmmiz^x 

[0 0 2 2] 

iett&a». «aa<fc&aa<h<BiHjT2as«±<D»tt 
r. *aw>>e>«&;*n*raaa<Da;8aa£#*a-r-5D 

C-DC3>A-^t, BDC-DC3>A-^#E 

ufcai ?iaa£ s & less uasaa ©asaa^ 

Hit** + *©C£lc«fcU± 
[0 0 2 3] g-fc. ^fSWcD^SfglS^ttSEfigB 

iUTil&tSDC-DCa^-^t, KDC-DC 
3 >A-*#pa UXt ©SiBS-E^ * icHa U 

*W©*a3814¥»<«5tS£aic*50-c, B9ie=Fffll6tt 
¥**IE1lgil#<77yS'a>%>JT&V. B5SBD C — 
oca >si—?ff&t&TZ'pmi£<Dmm'&mffUi77y 

MlcBJ»n3n*«/iS<!:r*c4:a<T*S. 
[0 0 2 4] 

«a£^v-£;*>:/|aKT£ €>IC#?aUT»)f^lcffl 



&ZW>ft£it*zi:tf-e£Z. u*»t>. <saa©aiga 
a*^ r — > ^niis©* c«t o TBasrc^ff r * 

«k<aff(D^*f7 3ci«<T?^-5©T. maa^j*« 
at- *ciAt-c#*. «aa©aisaa*Dc- 
d c □ «t oTaaEEicsff-r-sig^ictt 

<D»ff (D9J UttO#f'J\2 < CffflillCjSaa £1* 

T»fftSa<&B>8-ft:£@-5C<fc#T£-5. iS&lC. COD 
D C - D C 3 >A-*©x-f >^@g&lcB33!io3n^aff 

[0 0 2 5] 8£t>T. 2a*ua±cD»f£ai!gaff*!fc£ 
t-r*^ai6is#3i»refiga**-aiB{k-r-5i8^ 

[0 0 2 6] 3;fc. ±ie«fiElC<fcy. DC-DC3VA 

-ftfims. ufcaa*'t'ajE<Daisaai lt«is u 
r - >^i§i«sa<»ff u>ta£E* aaa©asaa 

^aais^^ttsetssaic 3 aawftftaagaa *ettg 
t4ctA«-pt«. u/pfe. »f^ic*Ba<Dai®aa 

UDC-DCa >A-* IC J; -3 Ti-#JS:aiSfE£0t|g-r -5 

[0027] aeor, safawftftaiBaff^^fr 

*5F»f§14¥#^IBtSSia**-aig<k-r-5l«^lc. * 
•SJ^lcfc*. 

[0 0 2 8] S&lc, ±K«fi)tlCj;tltf, tt\ZT—$>V> 

«£&*i5ic*aa©ai®aa*BMMiL.T h >- v 

-*^^IBnc*#fca^£M^&S©*£77'.y->a.* 
tUfCfcOT*. a3fE#t&flfc?J©SUDC-DC:3>A 
(c J: o Ti-^ffi3(t«:tt|g-r -s c itfT^-S «fc 5 ic 

a*BiAa-r-5ie^icis*£;s:a3fE£ifca<»: u^i\<d-c. 

[oo2 9] cc-ctxeifiaa.t^aaiisaa 
a. -e*x-e*i#ii<Dg^aaic*tf -5affi^*ai*r 
•s. se^Tv c*x6daa<t«faa<tBsaA<s*t!iaa 

UTJ«S(catftS<O^#txiE03aa<t«:-51i^>« 

itT«t<. «u^(fiE<Daa*ssii<t ov©aa*<s 
aa. s©sa*isaatr-5J:7^:ii^T»oT i &i 

tx„ 

[0 0 3 0] CCTOpDC-DC3>A-^i 
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[0 0 3 1 ] JblC 1 DC- DCa>A-^tft-y 

•Sfc'ltT'fo.fcO. fc/SU Ctt€><DH]g&£ll— 0?¥aM* 
■5. 

[0 0 3 2] 

[00 3 31 S1 nmm s «*5Ew©-niS09*^-r t> 

@. 0 2(iDC-DCa>y<-^©«fiS*^t-lHi«S7 , a 
H3(i#*&*B$|;:i5l**DC-DC:i>A- 

^■TT'Py^a. @4(i;B*B$lCfelt-5DC-DC3> 
[0 0 3 4] *H«fi«|li. ^»»14i|i3|f*K«S«<t:L/ 

[0035] *si«icy-c^-rffl^asii. asrtfinicg 

©SagSffiVCCi^-tKig,!: UT«t&r3J: p MoT 
«. C<Pfc?«&cD$iJ!8l£fi5fc»©C pu 2 (CAX^ 

#ffls]»<!:LTDC-DC=i>A-*6<tf L i'- 

cpu 2 ^e,aie.nT3i5fc*j!aifi^7 s -^©»#ia* 
dc-dc3 >j\-s> 6 less $j9i(i ^smr*. 

[0 0 3 6] DC-DC3W<-^6«. <<>/\—9 £ 



<fc WM*« U £ LBrfc-r^Ofrtf)*^ a y AOKr* o 

y. ia^iiT/tffloav^v-y-^wr-s. 

[ o o 3 7 ] *mmm-ei*. ±sedc-dc:j>a-* 

6£LT. S2lc^fJ:5«:t\t>i0«»ffi^ 3 «//t[5]K 
C©DC-oca>/<-^6li, ItiSflLEV 
cctsifeiwic-f yy^^vxss^e o i 

6 0 1 lin-OUffcU. ^-<->^6 0 

o 4c«tyaiyjguoN/oF F*$jaisn-5*aM*x 

-fy^T**. gfc. Ctl&'f 6 0 1 

5/5^6 0 2^©|BI©»U!>'-HlC[i. y-<^--H 

6 o sz-ftLT&jim+e o 6#mtsit<nz£mz. z 

Oiil7J^6 0 6 £&*t>mzattE.2&JZ2i*zitt( > 

StoT. »J9P@Hi6 0 4 
^-f 7f6 0 2«lON|;Mi. 6 

o i icaasfflffvcc^eoaat^ett&snTfiasMx^ 

c^oTasffic^asn, y-r^--K6 o 5*iiy 
ay issna ctwu. TSa^f^eoros?- 

Sffli, yJ-G 0 2A<ON/0 F F*ttyjg-rc<h 

o 2©ON/OFF03»yisuic«fcyS3tt^«l»: 

[0 0 3 8] ±|EDC-DC3>A-^6li, aj^USS?- 

6 o 6^e>as^sn*a«Eff*«ai-r-5fea&ic. ^jta 

0 7IC»Ura65iJIC»ffiJSfit6 0 8, 6 0 9 

f i/T. cne»<o»ajgut6 o 8, 

6 0 9(C«fcoT»ffiSnfc»flESffli, Sfi|l@f§§§6 1 
0<DSIEA7JlCA7lSn-5. C<0S»)«i@»6 1 0©^ 

a£Evccos»icts?¥L/^:i\-sms-r*y. mttmi- 

6 0 6©ai7Jffiff/>tflFfS:(DBSfflcabfci$057j-ffifi 
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1*6 0 8, 6 0 9(c<fc£^«JE<k-i«-a.£5fcWE 
IC&J££*lTO* 0 ^»18$iS6 1 0 Ut, CtiSEKA 

<fc. ££t6»6 0 3 £$Wlsl2&6 0 4 (CL i/^u^fi-^ 

SI86 0 3«SMf?±U #J8PIa]K6 0 4 
liX-T -/^6 0 2^aS$JMlC0FF««g(C-r« o 

ttff Jgtft 6 0 8, 6 0 9 "C<D#JESJE#S*£SLEJ; y *> 
fgO&atDT, SSAifii|i»6 1 0(Offi^^HU^U<!:^: 
U, ffcil»6 0 3^38S*HIM-r^i:ftlC, «*HI»6 
0 4#C<Z)5g$5^S!T;*^y5 L 6 o 2(OON/OFF$ 
SM£-t*£o cciTii. ai^ifig^e o 6coai^ 

«E£#fii** <5 Ci:lCckUDC-DCa 6 
ft«r9JfflILT, C©ai*J«»-6 0 6<affi*«ffi#mfC/?f 

WcODC-DC=l>/<~^6«, 777'>a>t'Jl^ 
2 VgS(^BffiffctU(i«t\+7-+9 V 
m&<D&nE: (JUS, COSE^ r+SEEj tfoTZ) 

[0 0 3 9] ±IHDC-DCzi>y<-^6«, « 

»WEVCC*:K«-r Zttdblz. dCOfflaSSffiVCCiiffiife 
IH]|C^ffS}5t6 11,61 2jMMJ|SnTH*. * I, 
T, Ctlt>CO^fffi}a6 11,61 2(CcfcoT#JE;**l 
fcttfffiEl*. gSb*atif3 6 1 3 A* (C A* i* 

n^o zo&mmmne 1 3osi£A^(c(i±iss*a 

E^SnS, #EJgj5i6 11,61 2tt. * 

X«EVCC«f«CilU0«S{lTrft«««fc, #JE«E 

^®ji@*i§§6 1 3(i, ±&&w®m&6 1 o<tno« 

^ffiff^Sx.-5i$JfflJilI»6 0 4 ICH L"^K7>fI^£j£ 

^fi^*iH-5o SJ9IBIK6 0 4tt % c<omfhmmH6 i 
3 0aj^]fCi£i;T^-<^^6 0 2©ON/OFF<Ofa 
-7 L -<£t*SJffl)-f£o IPS* 6 1 3cofc;fi# 

Hl/-*;p-ea*J§dlCtt % 6 0 2fl)ONBIHt 

S<LTDC-DC 3 >/X-* 6 WEl/ttilEtlE 
T£t*\ LU^UT&-5ii^(C(iX-<-/^6 0 2 (DON 

C CT^ffiagffiiE VCCCDSJEfaiC/CCT DC- DC=1> 
S4>mm&*}*:9l9T*z£izJ:V % BUHttfttt 

fcfc* g»MS*ISS6 1 3(i, H/Ll/^KO<i§ 



(C/£CT*>Jffl)IsJ»6 04^-f7f 6 0 2 05ON/OF 
F Ot 1 a. — y -f tt**J»r £ «fc z> IC L T t) «fc t \. 
[0 0 4 0] ft-^^BRTB, S*ttlCfizi> 

n«»jEHi»T*y, 01 o(csu^a*«tra*<D* 

#>yiB7tt, «ilgffiJEVCCTte£:<, DC-DC3 
WW6^EL^+7- + 9 VgS(D*Sff*$ 6 

ic+i 2 vmm<ommE:izmm+zj:oizts:z>T:i\z 0 
t>3 bxuocw&uA *»M4>iAftfcr* % 

+ 7-+9VM*6+1 2 Vgfi£Ttf>l±RA<]«teg 

ttrnzTzztk-czZo 

10 0 4 1 ] ±ffiDC-DCa>/X-^6lC(^ 0 3 (C 

3>/x-^ 6^sflEura3^-r^*sE (+7-+ 9 
u*: =i v > 5 & zmKumm* t uxm& <om 

y*>^B»7tt % C(ODC-DCZ3>/<— ^6^e»£f5 
DC-DC3>A-^6^6a3^$tl^*ffiff«0) 

^eaj^^n^ssffi (+i2v) ii«»A-r *>5^9 ic 
issen^o cne><Dtnij;wy^8, 9«. 

D C - D C U 6 A»6UJ^ Sn«*«£E*«»X 

y-b^KDKu-f>Dfc«t&sn«<t*fc, ^^-v^> 

^®»7^6ai^*tl*jS5aff^«I»A-f 7f9^U 
T> * "J -fe*7 U-f 4 fcfeltaaiR* t U > h 

n-^y-hCGicttlftstift. tut. cniCcty^ 
y -te)U7 u-r 4 ^@ 8 rc^ ja*»f^*?7 o . 

8, 9«ttDUVt>V. DC-DC3>A-^6^e>£a^ 

$n-5^aa(i> : Ey-b;u7ix^4(c«^i§$n'r, y 
^-v^>yiHi»7^6ai^$n'5i5ffiff^^^A 

y^o>«y-b^©v-^sic«»sn*. fur, c 
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niC«t U 'J ilJ\f7 U-f 4 #0 7 iCij* Ufc;8£»>ft£ 
ftp. 

[0 0 4 2] ±E«fiE©77^->j.pt : EU 1 CDt—^O 

- M* ->^x Affile C P U 2 <Di))f^S^'t)©-C* U . 
*i»llC^Ufc7P-^-v- M475y>a.*ty 1 ffllro 

rta?»ft*^r i fc<DT*>-5. xf^y (jut 

TSJ <t:05>) 1 (Cfcixf. CPU2«f/U7-f>3i 
iM/75y>2>iUl (C^-^ro^ia**!;*;^© 
uv>K*iSa}-f-5„ *;t. »£i4*3^>h'£iit-5i« 

[0 0 4 3] 75v>a«iJmtB. C©37>H 

*S'7»^T. 3V>Krortg;&<#£&*Xi4;8Sroi\ 

■rn»»T* -s ? tr>% 3 ^ > H«sap s tumm *■ -s 

(SI 1) . CCT. 3V>H©rtS^SI*iUL/^Tft 
oTiie^lCtt. aiS«ffiVCCW*T»if^A<pIfltT*-5^: 
to. *ro£$cro37 > >h*rortgicj£i;;tft!!ro»ft*SI 

<feo;tlg#IC(i. a7>K«fSt5#DC-OC3>A 
6 (zmS.<DWimmm&i (S 1 2) . DC-DC 

14. C<ODC-DC3>A-^6(Dai7JfllffA»»f^©>*' 
»S (+7-+9VSS) ICiSLfcl«^lc#a»i^B8 

t&uxsaa (+i 2vis) smTj-r*. fur. d 

C - D C 3 >A-* 6 ©ffi7J»EJ!><»r3£©* ffiff 
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